From: Como, Joe

To: Peevey, Michael R.; Florio, Michel Peter; Peterman, Carla J.; Ferron, Mark J.;
Sandoval, Catherine J. K.

cc: Fitch, Julie A.; Charles, Melicia; Colvin, Michael; Kamins, Sara M.; Khosrowjah,
Sepideh; Baker, Amy C.; Brown, Carol A.; Stevens, Brian

Subject: Analysis prepared by ORA for Track 2 of the LTPP proceeding (R.12-03-014)
Dear President Peevey and Commissioners:

Attached for your information is testimony prepared by ORA for Track 2 of the 2012
Long-Term Procurement Planning (L TPP) proceeding. At least one advisor
indicated an interest in seeing this analysis even though this testimony is not part of
the record.

Track 2 focused on determining whether California’s system resources in 2022 are
g ;

sufficient to support the State’s goal of meeting 33% of demand with renewable

portfolio standard (RPS) resources.

Shortly before the due date for service of the testimony, an Assigned Commissioner
and Administrative Law Judge Ruling cancelled Track 2, indicating “[t}here has
been some indication that system flexibility needs may be low or non-existent
depending on the level of local capacity procurement authorized in Track 4.”

The modeling ORA had already completed estimated whether additional resources

will be needed in 2022 to balance supply and demand. The results are presented in
the attached testimony. ORA similarly concluded that there is no immediate need to
authorize procurement to meet system flexibility needs.

We would be happy to discuss this further with you or your advisors.

Thank you.

Joe Como
Office of Ratepayer Advocates
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ORA’s testimony in the 2012 Long Term Procurement Proceeding, Track 2:
Executive summary
(January 2014)

The California Public Utilities Commission (CPUC) oversees biennial Long-Term
Procurement Plan (L'TPP) proceedings to “ensure that California’s major investor-owned
utilities (I0Us) can maintain electric supply procurement responsibilities on behalf of
their customers.”’ In these LTPP proceedings, resource needs are evaluated ten years
into the future for the entire electric system in California and also for transmission-

constrained local areas,

Parties to the LTPP proceeding opened in 2012, Rulemaking (R.)12-03-014, considered
issues related to “system variability” in Track 2 of that proceeding. A series of
workshops explored the methodologies associated with understanding and quantifying
system variability. “System variability” is the interaction of changes in supply and
demand, while “operational flexibility” refers to the resources needed to respond in real
time to changes in supply and demand. California faces increased system variability
because of its increasing reliance on intermittent renewable resources including wind and
solar and it 1s therefore important to plan for adequate operational flexibility to meet

system variability.

' Scoping Memo and Ruling of Assigned Commissioner and Administrative Law Judge, issued
May 17, 2012, in Rulemaking (R.) 12-03-014, p. 2. Available at
http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DoclD=60474

1
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http://docs.cpuc.ca.gov/SearchR.es.aspx?DocFormat=ALL&DoclD=60474

Parties were on the verge of filing testimony when a ruling was issued September 16
2013, cancelling Track 2 of the proceeding. The following summary contains highlights
of testimony prepared 1n late 2013 for the Office of Ratepayer Advocates ( ORA)’ by
Robert M. Fagan and Patrick Luckow of Synapse Energy Economics. The complete

testimony is attached.

Track 2 of the 2012 LTPP focused on determining whether California’s electric system
resources” in 2022 are sufficient to support the State’s goal of obtaining 33% Renewable
Portfolio Standard (RPS) resources to meet demand. Track 2 modeling estimated
whether or not such additional resources will be needed in 2022 to balance supply and
demand, taking into account the many system operational details projected for that year,
including load growth, the ability of the transmission system to import resources from
outside the system, the outage and response rates of generating units, and whether

intermittent renewable resources provide more than 33% of California’s energy in 2022.

ORA’s Track 2 testimony reported the results of ten alternative Track 2 modeling
scenartos (“ORA Scenarios”) that Synapse executed on behalf of the ORA. Synapse used
the Plexos modeling tool” to run the ORA Scenarios, starting with benchmark input files

that the CAISO used for its Track 2 modeling.

? The Division of Ratepayer Advocates was renamed the Office of Ratepayer Advocates
effective September 26, 2013, pursuant to Senate Bill No. 96 (Budget Act of 2013: public
resources), which was apptm/cd by the Governor of California on September 26, 2013.

* The system resources at issue are under the control of the California Independent System
Operator Corporation (CAISO), which manages the flow of electricity for Ltbwm 80 percent of
California and a small part of Nevada, which encompasses all of the investor-owned utility
territories and some municipal utility service areas.

ht’tp“//‘w ww.caiso.com/about/Pages/OurBusiness/UnderstandingtheISO/default.aspx

* The Plexos modeling tool is an hourly production cost simulation model used for resource
planning.
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Synapse’s results show the projected patterns of electric power resource availability in
2022 during either 1) all hours of the year, or 1) during just the hours in the projected
peak summer month (July);” and how these patterns are affected by key scenario
assumptions. The ORA Scenarios focus mainly on the impact of different levels of
preferred resource (1.¢., energy efficiency (EE), demand response (DR), solar
photovoltaic (PV))° deployment by 2022. A few ORA Scenarios address import
limitations and the potential addition of resources given the retirement of the San Onofre

Nuclear Generating Station (SONGS) resource.”

Table 1 below shows a generally progressive reduction in identified “shortage” amounts
from CAISO’s base run shortage level of 2,621 MW (an amount that does not consider
any effect of Track 1 authorizations not explicitly included in CAISO’s base model®) in
2022. As incremental EE, DR, or PV is deployed (supplemental to the amount assumed
in the CPUC scoping memo for the given scenario), or when demand response resources
are assumed to be available for a different (“shifted”) 6-hour window — namely, from |

p.m. to 7 p.m. instead of from 11 a.m. to 5 p.m. — the modeled shortage level declines.

” Some model runs were executed for all 12 months of 2022; and some ORA scenarios were
Gxecumd just for July, the month in which demand is usually highest.

® Preferred resources also include combined heat and power (CHP) and storage. Primarily to
minimize the permutations of modeling cases, in this examination we have not executed my
modeling runs that varied the underlying case (base, Transmission Planning Process (TPP), high
distributed generation (DG)/demand side management (DSM)) assumption for CHP deployment
or storage (50 MW). To the extent that additional CHP or storage resources are deployed
beyond that assumed for the case, our results will underestimate the system “headroom”, or
exaggerate any “shortage” finding.

” Authorization of resources to address the SONGS outage are part of Track 4 of the 2012 LTPP
proceeding.

® CAISO has stated that the Moorpark sub-areaof Bi g Creek Ve
resource, and preferred Track 1 procurements were excluded from its modeling.
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In scenarios using the base load forecast and high levels of EE, DR, PV, and shifted DR
availability, the “shortage” amount disappears (ORA Scenario 6), as 1t does in ORA
Scenario 5 (high EE only). Excess available capacity during the tightest hour of the year

is also observed in the model’s results for CAISO’s high DG/DSM scenario.

The analysis shows how different levels of resource deployment in 2022, across different
net load forecasts, would lead to modeled surplus or shortage of resources at different
points in time in that year. Generally, many modeled scenarios indicate shortages that
occur for extremely brief intervals during one day of one summer month, with surplus
capacity for the rest of the hours of the year. Modeled scenarios using more aggressive

pursuit of preferred resources exhibit surplus capacity even during the tightest hour of the

9
year.

Modeling results that show occasional “shortages” do not imply that conventional gas-
fired gas turbine or combined-cycle generation should be authorized for procurement at
this time in an amount equal to the shortage capacity amount. The projected patterns and
duration of modeled surplus or shortage should be evaluated when considering

procurement decisions.

The modeling does not address the optimal timing for any resource procurement that is
warranted or the best method of procurement. Based on current modeling results, ORA

recommends limiting any procurement authorization to preferred resources.

? 1t is notable that these scenarios, with higher levels of EE, DR and PV - and all other ORA
Scenarios - contain no explicit assumptions for increased storage resources (e.g., up to 1,325
MW that may come to fruition by 2022 as authorized in the Decision 13-10-040) other than the
50 MW of storage authorized in Decision 13-02-015.

4
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Table 1
Summary Results Plexos Hourly Modeling - July 2022 - ORA Scenarios

Model ed Peak BMwwation of model ed
Scenario Shortage H s Howta dle a dilvoommesn t 3
H ] MW 1days |
CPUC Scenarios Executed by CAISO
Base
. [l

TPP HOct - Revision
High D DSM
ORA Scenarios Base Load

Shift DR JAvailable bR P m tostead

p m

Shift DR Available anct High DR separate [ rom §
Hi gh DR Availlable

Hi gh PV

Hi gh PV and Shift DR
Available

Hi gh EE

Hi gh EE High PV
High DR Shift DR

Shift DR Available anc¢ i n areal cen
Relax SCE I mpoprt ‘ ° ap 8¢

Shift DR Available amnc Use High D DSM case 17
Relax CA I mport Fiomi ot

MW Addition Shilft bR
Available Hi gh DR Rel axw CA Add MW SCOEFE Track
Fmport
ORA Scenarios - TPP Load
Mid EE DR and DR

Available and| Mid PV HSepik
TPP imputs posting |
Notes

Track f Cawielk Vesmdwraee nddtt Biogns i deredMWnl thhese 1ou
it was used all shortagedshdscpemdauat Hor surpluses in

CAT S0 scenarios exclude Enygpmpi¥ehekred erxecseoputy cteo atuht
the preferred vresource assumpotions from the Track s C

[End of Summary]

' Initial TPP results provided in the August 26", 2013 LTPP workshop showed 5,359MW of
shortage with a duration of 16 hours over 4 days. Afterwards, CAISO updated the model with
new demand response assumptions and updated minimum and maximum capacities for some
generating resources.

[ 82}
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Docket: o RU12-03-014
Exhibit Number "
Commissioner
Admin, Law Judge
ORA Witnesses o Robert M. Fagan
Patrick Luckow

OFFICE OF RATEPAYER ADVOCATES
CALIFORNIA PUBLIC UTILITIES COMMISSION

TESTIMONY OF
JBERT M. FAGAN AND PATRICK LUCKO
SYNAPSE ENERGY ECONOMICS,
ON BEHALF OF THE OFFICE OF RATEPAYER

Order Instituting Rulemaking to Integrate
and Refine Procurement Policies and
Consider Long-Term Procurement Plans
Track 2

(RM.12-03-014)

San Francisco, California
September, 2013
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L Some model runs were executed for all 12 months of 2022; and some ORA scenarios were executed just
for the indicated “tight” month, July.

2 preferred resources also include combined heat and power (CHP) and storage. Primarily to minimize the
permutations of modeling cases, in this examination we have not executed any modeling runs that varied
the underlying case (base, Transmission Planning Process (TPP), High distributed generation

for CHP deployment or storage (50 MW). To the

(DGY/ demand side management (DSM)) assumption

will underestimate the system “headroom”, or e

e any “shortage” finding.
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ate locations for SCE, Pacific Gas and Electric Company (PG&E) Bay,
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PGE&E Valley, and San Diego Gas & Electric Company (SDG&E).

& We make no recommendations here about additional Track 4 needs. We run this Scenario to allow the
Plexos modeling to explicitly account for the presence of another resource. We structure this resource as
a 500 MW GT in the model but it serves only as a proxy resource available to meet peak period needs and
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i The current “high” level 18 2,963 MW mid-DR levels are 2,595 MW. Scenario Tool, v6.
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TRACK 2 MODELING

Approach
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Table ORA Scenarios Assumption Parameters
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MODELING RESULTS AND PATTERNS OF SURPLUS/SHORTAGE

Load and Resource Output Patterns
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== As noted, CAISO has stopped enforeing this mintmum generation restriction as of October 1, 2013,

16 . , .
== Energy Action Plan II, p. 2.
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Figure 1: Hourly CAISO resource output, headroom, load, and price July 22 2022, CAISO Base
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Figure 2: Hourly CAISO resource output, headroorm, load, and price, july 22 2022 Base Case w/
Shifted DR Availability (ORA Scenario 1)
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Figure 3: Hourly CAISO resource output, headroom, load, and price, July 22 2022 High
Preferred Resources + Shifted DR availability case (ORA Scenario 6)

Q Please explain the patterns shown in F
A Figure illustrates 158 basetemse at
four hours h awmrds Ht op sTthea
bar I and the price spikeecttiovel y serves M
proxy for shortage in thostey hoofurdse mandl nr eFsipgou
is shifted out to P M aonudr swhi |l e atnhde re 1 s

significantly lowered from tthoe base c¢caseMWal
shortage at p m I I Tehaed isnhgo rttoa gae taodl tsaol
hours shortage nf ofri gtulree day when high 1l evels
are avail bl e along withmshifheanDRByavhel &
stacked bar exists in allthowmeoen edankVudieagi
hours H MW headr oomoi s htohwes ftai gohrti ecset
spike in the tightest hourlowboutrhan thethoou
proxy pric associated with a shortage

ORA Scenario Modeling Results

Q What are your summary reguxlotss from Tra
A Table lists the key IrlesuRA sS aenda rsicoes
and includes CAI SO resul ts TP®Pr t HHd gthh De éb SdMo ¢

17

his result is an artifact of the specific hourly outages for the day, along with the combination of other
resource output and load at those hours.
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Tabl e Summary of Modelingn Reelsyul t s for Highest Shortage
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i 1 Z d3 4 5 & 7 g8 16
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Q Please explain the results in Table

A I n general Table btl smetphtes]l ehat d
most extreme period in uvsaerdi efso rd eapcegnudii sni
preferred resources He g d t hEeE a v alDiR abiPlVi tly
for demand response resourceosnabl el hpeu rrseusiutl tosf

procurement of mid t o highotetagespotrti pdeflar
more than four hours over no mopealk hmeoantohmhe HG.
base case I For cases withepooraeeg menthefm
shortage magnitude and duratliiomi dat ed darcteidr e 1 3
Q What do the results showlihde SBNSORA §Sc.

A The results first show s$hektchondéng SDHNS
wi t h easonab¥e tnoo dtibfei caavtaiiolnasbi 1l ity of de mand
critical hours on peak daysl e stulmemePrl epxecask mndoadye
a maximum hourly shortage of shortage oMW is s
seen n CAI SO s base run tohdathrloiugihted PR mes
total duration of shortage Yamermddiso day 1 s Undé

S

e

ot 0 e |

g

combinations fPo increased us e acsfe p rHenfoe rSr0eNdS rle

for all other wvariables tahmeo umad ke 1 1 fg rr erveedaulc

ration For ORA Scenariogewi rle soartcei n co
rement t he shor

,=s
=
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o cCu age values are el

e
—

ORA Scenario shows the realhickdrshartmpger teflf

H MW CA import I imit incirfetaiseg frlven bR seva
window The addition of ariMW ofll ochh Ton
with high DR and shifted DR eaviai ltahbei ICiatlyi faomwdn i
' imit reduces the shortage to MW

Q What do the results showWSfor the TPP

A We 1
but modi fi
resource in
model ed st

cenario usingssGAilnbpl i osn f oRe
referred resouec o fddihleo ypmetf
nd retai nitrhge tThPeP Isicgehnearr iloo a d
rops to MW

Q What do the result

A Based on the Hi
mitigated with signifi

@
fan 4 \m@ Q.& 3
Y = gy
o
1
o @
.

1%

showidiorg th@NS Hi gh

=}
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Patterns of Surplus/Shortage

Q What do the modeling reoidl!l sarpédwuasalorcasith.
over the course of all/l hours of

A The data show that the tdrghpermsitod i metsh at
prevalence of solar resourcéeédhoski bf théeetihbghte

= No defined himit exists on the ability of DR resources to be available after 5 PM.
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Figure 8: July 22 CA Solar PV output
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Pl ease comment on CAI SO siosme of Track
A CAI SO s implementation bfythe Plereowim
Track scoping memo assumptibas ex awliddhed Tra
preferred resources Hexceptmasadhempmbynovekr
has also not included Tr eaﬁwmﬁ; BigCAfr &8k hasVanp
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Q Please comment on CAI SO s results
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correct.i in our modeling !l ossAkss malalt avmad at
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== This is seen in the material made available by CAISO on how the Southern California Import Transmission
(SCIT) limited 1s affected by numerous mmm and is evidenced by the values used b} CATS0 in its modeling of
thc&mm mission limits for the base case, vs. the high DG/DSM case.

2 por example, PactfiCorp and the CAISO have sig
PacifiCorp resources being available to be direct
to establish a WECC-wide energy imbalance ma
across the western regions. Some of this coordin
zmmn 1ssion scheduling between balancing areas.

‘‘‘‘‘ ned a Memorandum of Understanding that could result in

y dispatched in the CAISO energy markets, and continued cffort
et to improve the scheduling and coordination of mm er fémw
ation 1s driver by the FERC s rulings (Order 764) on improved

B Man vy factors would influence the extent to which California path import capacity could be better utilized with
existing assets, or could be increased with increased transmission capacity.
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= Preliminary Reliability Plan for LA Basin and San Diego, Draft, August 30, 2013, Prepared by Staff of the
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California Public Utilities Commission, California Encrgy Commission, and California Independent Systemn

Operator.
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WITNESS QUALIFICATIONS - ROBERT M. FAGAN

Please state your name, position and business address.

My name is Robert M. Fagan. I am a Principal Associate with Synapse Energy
b £ ] Y Y
Economics, Inc., 485 Massachusetts Ave., Cambridge, MA 02139. T have been

employed in that position since 2005.
Please state your qualifications.

My full qualifications are listed in my resume, on the following pages. I am a mechanical
engineer and energy economics analyst, and 1 have examined energy industry issues for
more than 25 years. My activities focus on many aspects of the electric power industry,
especially economic and technical analysis of electric supply and delivery systems,
wholesale and retail electricity provision, energy and capacity market structures,
renewable resource alternatives including on-shore and off-shore wind and solar PV, and

assessment and implementation of energy efficiency and demand response alternatives.

.
[

I hold an MA from Boston University in Energy and Environmental Studies and a BS
from Clarkson University in Mechanical Engineering. I have completed additional
course work in wind integration, solar engineering, regulatory and legal aspects of
electric power systems, building controls, cogeneration, lighting design and mechanical

and aerospace engineering.
Have you testified before the CPUC before?

Yes, in Track 1 of this proceeding, and in the A.11-05-023 SDG&E need case. I have
also testified in numerous state and provincial jurisdictions, and the Federal Energy
Regulatory Commission (FERC), on various aspects of the electric power industry
including renewable resource integration, transmission system planning, resource need,

and the effects of demand-side resources on the electric power system.

On whose behalf are you testifying in this case?

[ am testifying on behalf of the California Public Utilities Commission’s Office of

Ratepayer Advocates (ORA).
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WITNESS QUALIFICATIONS - PATRICK LUCKOW

Please state your name, position and business address.

My name is Patrick Luckow. I am an Associate with Synapse Energy Economics, Inc.,
485 Massachusetts Ave., Cambridge, MA 02139. I have been employed in that position

since [ started work at Synapse in 2012.
Please state your qualifications.

I am an Associate at Synapse, with a special focus on calibrating, running, and modifying
industry-standard economic models to evaluate long-term energy plans, and the

environmental and economic impacts of policy/regulatory initiatives.

4

Prior to joining Synapse, I worked as a scientist at the Joint Global Change Research
Institute in College Park, Maryland. In this position, I evaluated the long-term
implications of potential climate policies, both mternationally and in the U.S., across a
range of energy and electricity models. This work included leading a team studying
global wind energy resources and their interaction in the Institute’s integrated assessment

model, and modeling large-scale biomass use in the global energy system.

I hold a Bachelor of Science degree in Mechanical Engineering from Northwestern
University, and a Master of Science degree in Mechanical Engineering from the
University of Maryland.

Have you testified before the CPUC before?

No,

On whose behalf are you testifying in this case?

[ am testifying on behalf of the California Public Utilities Commission’s Office of

Ratepayer Advocates (ORA).
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